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. , SUMMARY ’ . >
"o ! R "7 ‘ -~ - - : . * \
‘ ‘ . [h‘:‘ i A
y e The Afr Force 0ccupet10ne1 Meesurement Center (USAEQNC) con{:cts occupational surveys of Afr
' - Force specialties. These {nclude the co]1ection'of supervisqrs' [ratings on task factors such as _-

recommended emphasis for f1rst term tre4nigg‘ The teék—treining emphasis ratings serve as fnput
to the_Instruct1«ne1 System Deve]opment (IsD) treining model, which guides the deveIopment and
revision of technfcal training courses. Analysis. of ‘training ‘emphasis ratings '1s usually
r performed usfng REXALL, a sﬁéciel purpose' program within the Comprehensive Oqcupaticnal -Data
Analysis Progrems {CODAP) system, Two jmportant functfons of REXALL are: to nssess the overal!
level of agreement among raters, and to calculate an ayerege “(mean) factor ret\ng for each task,
_When an acceptable deval of f{nterrater eﬁreement 1s attained, the -task means are rank- ordered.
This rankeordering constftutes the recommended priority of training for -sach of the tesks and
def1nes the common ret1ng policy. (CRP) for the specialty. - .

Y = . (<] ) N v

For a ‘szeli‘ number of Speciefties, referred to as “complex specia]ties, vary poor
fnterrater agreemant fs frequently found that precludes the extractfon of # relfable treining
emphasis CRP. Driven by the suggestfon that poor {nterrater agreement may be caused by competing’
.. rating policies with possible relevance to trainfgy, a Request. for Rersonnel Resaarch (RPR) was

~ iInftiated by USAF OMC and validated through Hgq Afr Treining -Command, The RPR Trequested

' developmant ‘of a methodo]ogy for 1dent1fy1ng multiple rating polfcias/ﬁhat might exist in such

, data. ) e _;‘3& . ! e
v Research on.the possible causes 3¢ poor interrater agreement followed .two main coursas: (e)
fnvestigation of the’ varfation in interrater agreement with-respect to the- pumber of raters used
(sample size) and (b) jnvestigaticn - of the multiple-rating-policy hypothesis via three
independent ena1ysis techniques modifieds REXALL analysis, cluster =znalysis, and factor
anelysis. These techniques were epp11ed to seven *complex specielties' to see if multiple reting
policies could be identified, ' LT
. -3
Interrater egreement was found to vary within and agross d}iferent semple sizes., A semple

of approximately. 55 raters {s the minfmum number recommended ~for extraction of a relfable CRP,
"REXALL armalyses were inconclusive with respect to confirming the presence or absence of multiple
rating policies, Cluster 18na1y§es using existing CODAP software also proved to be generally
fnadequate for fdentifying multiiple rating- policies, However, some CODAP progrems that report
rater responses in clustering (KPATH) sequence were found to be h1gh1y useful for "interpreting
observed REXALL statistics. : . , : .

b . . ’ / ’ .

Results of principal components factor enelyses clearly demonstrated that the samples of
training emphasis ratings were less complex than expected. A one-factor §oiution confirmed that
REXALL analyses which emplpy modified CRP ‘extraction criteria are appropriate and -sufficient for
single-spaciglty samples which ~contain a dominant CRA,\w Where such REXALL analysis failed,
addftfonal analysis using a VYARIMAX rotatjon/factor- build ng methodology successful]y isolatad
< “significantly different multiple rating po!icies. ° . ““$>
9 . ~ B . L
- It is recommended that REXALL analyses with madified ke extrection ¢riteria be used for tﬁQf
vast, majority of single-ladder specialties, where one ‘might expect a single dominant training
\' policy. In those-cases when evidence suggésts, that multiple policfes might be operative,.
* principal components factors enelysis with VARIMA% rotatfon fs recommended--extractfng one Yand
then multiplelfectors as appropriate, Intepret¥tion of these results cen be enhanced with QOQAP
auxilfary pro rams (DUVARS, PRTDIS, PRTVAR end FACPRT).
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TRAINING EMPHASIS TASK FACTOR DATA: METHODS DF ANALYSIS .

- ’

v I. BACKGROUND

-
[

/ N, . L
. ’ . . 001 . o
*The .Ajr Force 0ccupat19na1 Measurgment Center (USAFOMG) condiets - task-based occupational "
, surveys of Air Force spécialties.__These surveys include the collectien of supervisors® ratings
on task factors such as recommended "training emphasis, Recommendéd training emphasis is defined

as the emphasis that should be given in structured training of the task for entry-level atrmen,

-, regardless of where that training tikes’plabe ({.e., resident coursgt Field Training Detachment,A

or on-the-job training). First-term Qrajninj priorities aré input to the Instructional System
Devefbpméht (ISD) training model, which ~guides the development and revision of specialty training
courses. The utility, reljability, and validity of ‘training emphasis ratings in terms of ISD

thecryﬁhave been demonstrated :by Ruck, Thompson, Browﬁ; and Stacy {in preparation).
) « g . v

For approﬁimate]y 20% Bf specjalties, training e@phgsis ratings have beer quite‘dffficult to,
interpret, due to poor interrater agreement., The suggestion has been that the data for such a

"complex specialty® may contain confiicting rating’policies_a]igned with the various enpl&}ment

identifying su¢h multiple policies. Research to develop a méthodology for identifying the:
various rating perceptions that may exist in trainind\emphasis ratings was initiated as a ‘result
‘of a Réqueft for 5er$onne1_Research {RPR 79-1), Analysis of Ratings by 0ccupat1on3}‘T§sk Facggﬁs,
submitted by Headquarters Air Training Command. . , o
. ° ) N M o B 'S YA *
~-Analysis ~ of training emphasis rating data is wusually performed,K using REXALL, a
special-purpose program developed and documented by ‘Christal and Weissmuller (1976} within the
Comprehensive Occupational Data Analysis Programs (FODAP3 system. The three main functions of
REXALL are (a} to. assess the Tevel of interrater agreement, {b) to 1dengify divergent raters, and
(c} to calculate the ‘mean factor rating for ‘each task. With respect to overall interrater
agreement, 'REXALL 1s designed to cope with a sample of raters who are anticipated to be
relatively homogengous in terms of their rating ability. , PR
- I'd Y
Ra}ings for first-term training emphasis are made using a 9-point scale: from 1 (extremely
Jow) to 9 {(extremely hnigh). However, the instruction to "rate only tasks which you believe
require training .for first—termers® recognizes the validity of a zero rating. By default, al !
non—ratfﬁgs are #nterpreted to mean "no training  recommended® and afe included as zeros in all
REXALE calculations, including the mean training émphasis for gﬁch task.
. . . P ' N -
As a measure of interrater agreenént,.REXALL@combutes two indices- of interrater reliability
using ‘the intraclass correlation formulas reported by Lindguist (f§53). The two indices are
Ryts single-rater reliability, which approximates the average of all possib]e pair-wise rater .
correlations; and Ry, reljability for a -sample of k raters, which is the bxpegted correlation
between the set of observed sample task means and the tas& means of an hypothetical equivalent
sample. Ryp's and Rgk's meeting' or exceeding minimum criterion values -are 1interpreted as
meaning that sufficient interrater agreement exists to produce stable estimates of task mean
values. ' . : M ) !

» The sxandgsd REXALL analysis procedure for achieving acceptable *interrater agreement and a
set of raliable task mean ratings is to identify and delete divergent raters, as discussed by
Goody (1976}, Divergent raters are those whose ratings differ significantly from the ratings of
the majority of raters because of failuge to follow instructions, inverted?or poor discriminative
use of the rating scale, unique perception of tasks, or lack of knowledge. These divergent rater
chaiacteristics are reflected by a low or negative corre]ation'between the individual rater's set

.of ratings and the samplé task meang, (excluding the subject rater's ratings}, and/or a low
: D4 ‘)
1_. . . ~ .-




-(2) .random sampling variance, .
" responses,
- these,

.single-rater relfability (Ryy).

-

t«value (confidentce level essd%ieted with the correlatfon being different from zero). A typical

rater simple {s assumed to huye a simple structire consisting of & majority of gdéod raters who

yteld a set of stabld task means and a minorfty of diyergent raters who indivjdually disagree
with the muJority rating pettern,- “For determining training emphasis, the rank-ordered task means
computed from the ratings of “the resfdyal good raters constitute the recommended training
priorfty and define the common rating palicy (CRP) .

The REXALL program provides no 1nformet10n as to why, for some speqia]ties, R1] remains Jow
even after successive deletfons of divergent raters.t The ratfonale underTying the prasent effort
is that for such spetialties, a Tow Ryy may be a function

with a specdfic employment area ‘within the specfalty. If this {s the case, then the mean
ratings, across- a total specfalty semp!e, may not reflect any meaningful policy, and s1gn1f1cent

policy differences may be obscured by the averaging process.

Ihe present study was aimed at developing a technigue to identify and describe such different

“policies which, when present, may account for the jow interrater relfabflities obtained for some

specfaltfes,
to low interrater agreement.

In designing “the approach, it was recognized that other factors may also contribute
Five facters, 1in all, were regarded as possible sources of error:
(b) multi-tadder task 1ists, '(c) random varfatjon in rater
(d) presence of divergent retars; and. (e mu]tip]e rating policies. The first of
random sampling variance, wascinvestigated b -observfng the effects on Ryy of repeated
samplings 1nvolving different numbers of raters. |-The _remaining factors were {nvestigated
employfng modified REXALL analysis, CODAP cluste | anylysts, "and factor analysis. These
techniques are descrtbed under *Findings.* The peregrephs that follow discuss five possible
causes of low Ryy. M

. r
1. Random sampling variance, 2 function of sample sfze, was considered to be a potentially
significant cause of Tow fnterrater agreement. The average operational training emphasis sample
size 1s 45 supervisory raters, with a range “of 10 to 80-raters. The sample sfze is primeridy a
function of supervisory rater availability. Statistically, there f{s  a greater chance or
obtaining an unrepresentative sample with abnormally low (or high) {nterrater agreement for the
smaller samples. The relationship between sample size and the interrater relfability i{ndices,

R]% and Ryk, 1s algebraically summanized by the Spearman=Brown prophecy -formula. In general
terms, 1t” states that Ryy fIncreases as ‘Ryy and sample size. increase. The criterfon minimum
for epceptab]e single rater reliabilfty, Ryy; = .20, 1s obtatned from this formuia by the

fnsertion, of Ry = .90 as a widely recognized criterfon minimum for steb]q task means, and a
sample size‘of approximately_ 40" raters which {s regarded as sufficfently large to be stable.
Estimatfion of this minfmum sample size assumes the level of {nterrater agreement and basis for
agreement (rating polfcyj within the semPle reflects that of the parent popuiation. To address

. the issue of the stabiifty of Ry; as & functfon wof sample size, two large, single-specialty

rater samples were'taken as Independent finite populatfons, and 100 subsamples for each of 12
sample~size points in the 10- tc 100-rater range were randomly selected and assessed for level of
The results are provided in the "Findings® section of this
report. . ] . - » ¢ _ -

2. Where more than one specialty ‘is surveyed with a singla comprehensive survey i{nstrument
(1.e., for multi-ladder task’ 1{sts), a Tlow Ryy may be attributable to .conflicting
specialty-aligned Interests with 1ittie or no common training recommended. REXALL analysis would
obviausly be i{nappropriate under this condft¥on. Analysis resultg of & dual-specialty sample,
both in combined form and as two single spec1a1ties. are included 1in the fnvestigation of
multiple rating policies. ‘

‘of conflicting multiple rating
policies, each assocfated with a subgroup of .raters sharing similar, trqining perceptifons-aligned
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3. Random variation in rater responsés'may occur where most raters disagree due to their

. highly 1individual interpretations of the task Tist and/or rating scale. This represents the

extreme multiple-rating=policy condftion. Although* the research approach taken here uses cluster

“and factor analyses as primary methods, an understanding of hoy interrater agreement 1is assessed,

and how rating policies are examined using .existing techniques {5 in order. Being the primary

'rat1ngs analysis® tool readily .available in CODAP,. REXALL f1s normally used forwanalyses of all
ratings. . ‘ -

4. The presence of divergent raters may serve to depress ‘interrater agreement. Existing
REXALL procedures for “extracting a relfable:CRP 1nvolve the {initial deletfon of the divergent
ratars (pass 1) and, 1f necessary, deletion of any newly fdentified divergent: raters (pass 2).
Divergent raters are eliminated from the ‘sample to achieve stable estimates of task means.
Consistently observed {increases in Ry and”Ryy ,resulting from the ~deletfon of divergent
‘ raters in operatfonal samples support this proceddre and contribute to the face validity of the
L following USAFOMC CRP extractfon criterta for trafning emphasis: ' (a) minimum acceptable level of
interrater agreement, Ryy ~ .20, Rygg = .90; (J& minfmum acceptable” rater correlation with
- mean, r = .30 and/or t-value < 3.0; (c) deletfon iboundartes - maximum of two deletjon passes,
maximume of 10% ratgrs_ﬁe1eted; and (d) mintmum number of good ratess, 40. Conplex‘#pécia1t1es
are defined as those whose training emphasis ratings fail to ‘provide a reliable CRP via
‘ a§p11c0t1on of these procedures and crjteria. However, the preseﬁte of an ‘tnordinate number of
divergent raters may d1sg@1se; an underiying CRP 'to an extent which renders existing CRP
extraction criterfa unsuitable. If, on the other_hand, excessive rater divergence is viewed not
2s a d1§t1nct1on between good and poor raters, but as an fndicator of multiple ratjng polictes,
then the fifth factor comes into play. This factor assumes .the adequacy of the 7Tisted CRP
extraction criterfa for small or moderate divergence and assumes complexity to be attributable to
. " competing rating policies when” interrater agreement ‘and divergence criteria are not met. It fis
{mportant to note that the mu1f1p1e rating policy condition does not preclude the'poss1b111ty of
w—CRP which 1s. not readily discernible via stanﬁard REXALL analysis nor the existence of

‘ divergent raters. . . '

w 5. Multiple rating policies can be_defined Cﬁ’%erms of differences {in the rank-ordering of
tasks between varfous pafred subgrou)s of raters. A Spearman rank-order correfation with an

r¢e < .50 was taken as ftndicating a practical difference {in the recommended training priority
‘between any two rating policy griups. These differences may be attributed to any combination.of

differences {in number, type, "and level of tasks rscommended. .The greatest possible difference

between any two polfcies 1s that they recommend totally different sets of tasks for training.

Relatively small policy differences would result from minor varfation in the Tlevel of
recommendations on the same set of tasks. 1In relaticn to meaningful alternative training

policies, 1t would be highly desirable for raters within significantly different rating policy
vgroups to share a common background characteristic such as job title or major command (MAJCOM),

which could be viewed as axplanatory factors contributing to polfcy differences.

The postulated single-specialty rating policy domain fis summdrized in Figure 1. The simple
or complex specialty classification corresponds to achievement ok‘nonach1evement of a relfable
CRP employing the previously described standard REXALL ana]ys1s‘ procedure and criteria. The
multi-ladder sample type is not fncluded in Figure 1 since this type s obviously predisposed to
being complex and is, therefore, unsuitable for REXALL anaiysis.

‘o - .
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SINGLE:SPECIALTY SAMPLE _

REXALL
Current. Criterila

Achievement of S A Nonachievement

Reliable CRP i - of Reliable CRP
. _ | ’ 1
‘ ‘ SIMPLE SPECIALTY . : COMPLEX SPECIALTY
- CRP (includes\all raters) - CRP divergency 10%
) — CRP divergency 10X competing ~ Two OT moTe {

. policies (no CRP) -
. - No main policies :

Figure 1. Single-specialty rating policy domain.

In the current investfgation various analytical techniques were tested with training emphasis
data from six spectfalties. .Detafls for the six training emphasis data sets analyzed in this
study are summarized in Table 1, " The first two data sets were obtained from USAFOMC as examples

i of complex specialties ;ith very poor interrater agreement. The third USAFOMC data set, a .

| two-career-ladder study, was analyzed* bgfh in the combined form and as two single-specialty
samp]es. The renaining two data sets were for specfalties deewed complex as a consequence of the
AFHRL training emphasis é&quation study péﬁi; et al., in preparation). Application of standard

; criteria for deletion of divergent raters produces levels of interrdter agreement as per Table

| 2. A1l samples fail to qualify ss a simple specialty under strict application of the 10% maximum -

l deletfon criterion. However, the relatively high levels of interrater agreement for QFSCs 328x0,

328x1, eﬁd 672X2 suggest the specialties,to be simple rather than” complex. Attainment\of minimum

| fnterrater agreement with a relatively high deletion percentage for AFSCs\ BITXO and 303X0 render

. _them possible complex specfalties. The small AFSC 404X0 sample and the dua! ~-specialty AFSC 328XX

I sample are complex. ‘

. .

E II. FINDINGS i

The findings presented pertain to the 1investigations of sampling errot and multiple rating
"policies as possible causes of poor fnterrater agreement. '

o ' Sl-piing Varfations '

Two specfalties, 304X4 and 672X2, were selected as probable complex specialttes and rating
data were collected from especiaily Iarge samples of raters to permit analysisof sample size
effects. Table 3 detaiis the varfation in R11 at three sample stzes {10, 50, and 100 raters)
for the two specialties. 1In each case, the average Ryj (X) and varfation in Ry7 (SD) are for
100 random subsamples. The observed range in Ryj is described by the MIN and MAX values which
111ust59te the extent to which observed finterrater agreement differed from that of the plrent

. »
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' .popu1at10n for a_typical Operationai sahple of 10 to 100 raters. The relattonship bE{;een'the
‘stability of Ry (SD of R]]) and sample size is grAphicaily summarized by the curves .through

the data points in Figure 2. Both Table 3 and Figure 2 demonstrate that, for corresponding .

< sample sizes, theé variation in Ryy’ for the AFSC 672X2 raters -is greater than that for the AFSC

304X4 raters. withx.stabi]ization “of Ryp ASD- .02) occurring at-n = 100 and n = 50,

respective]y. Nith' respect to establishing a suitabIe sample size for REXALL analysis, Cﬁboth

(if present). ‘For sample sizes much below 50 raters, the problem of sampling error, as a cause

. of poor interratiar agreement, is more sign1f1cant.
. R Tabie 1.° Training EMphasis Data Samplas Analyzed
‘with A1l Raters Included n
. . )
I : Number R
AESC S Title Source  Raters  Dfvergents Ry;  Rgk
1 _ o i -
. ' : ., -
\» 404X0  Precisidn Imagery and Audio-
Visual Media Maintenance- USAFOMC 47 , 12 .09 73
811X0  Security Specialist USAFOMC 120 23 .15 .95
328XX  Avionics Communications/ L - e
- Navigation Systems USAFOMC 148 34 B AN |
‘ . ) . 4 . a .
328X0 Avionic Communications .
Systems i USAFQHC 65 1 . WAl .98
2 . .
328X1  Avionic Navigation Systems USAFOMC ~ 83 7 .27 .97
672X2 Disbursement Accounting  ° AFHRL = 149 20 .26 .98
N o ) ‘ ’
N, L.
304X0 Ground Radio Conmunicatioﬁx\n v i - .
o Equipuent . AFHRL 335 48 17 .98

Note. Ryy and Ryg values are for the total sample (Number Raters)’, which
incTudes the number of divergents (r <<',30) shown.
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spectalties are sufficiently stable-at th; 50- to 80~-rater size to permit extraction of the CRP
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. Table 2. Trlining Emphasis Data Anaiy:cd With Sequentfal Removal of
: ' Divergent Raters |
. ) . . .
After First Set of Deletions - After Second Set of Deletjons '
Number ' . ~Number . ( Total %
» AFSC Raters  Divergent R11 Rkk Raters Divergent . Ryp - Ry Deleted
404X0 35 1 g3 L84 34 2 LN L 2 L A
811x0 s 9?7 2 .20 .96 95  0 .21 .96 =oe21
326XX 114 Iooa ol .95 m 2 5 .95 25
328X0° . 54 0 .56 .99 - - , - - 17
328X1 76 2 29 .97 T4 0 32 .97 1} .
. . \
672X%2 129 2 . .36 .99 127. 0 .37 99 115 .
|
304X4 - 287 4 .20 .99 283 6 .20 .99 .16
Note. Ry and Rgy are for the Number of Raters, which i{ncludes the number of newly
fdentified divergent raters (r <.30) shown. . o -
° Table 3, ,Varfation in Ryy with Sample Size . R
Ry for AFSC 672X2 Ryy for AFSC 304x4
. Sample _ f , _ . '
. Size X $D MIN  MAX X SO MIN MAX |
T . ' ‘(\‘; “
10 .238 112 017 517 . 156 .061 .025 .205
. 50 257 . .033 144 335 .167  .020 119 204 ]
100 259 L0201 .211  .308  .165 012 132 .19 1
. J o
b .~ N=129 T2 =269 M=287 Ryp=.1686 _
= -~
' Note. Data elements (X, SD, MIN, MAX) are for 100 rapdomly

- )/ﬁrawnfganples for each sample size. )
- ~
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‘policies and assorted divergent raters

STANDARD DEVIATION OF *Ryy ,

AFSC 304X4_

N
. N - . . M "
10 20 30 40 50 60 70 80 90 100
SAMPLE SIZE - -
o Figure 2, Stability of 11 vorsui sample sfzes
Detgcting Multiple Rating Policies : v

N v

Kodified REXAT! Analysis

Given that REXAL'LN 1s specifically designed to _evaluate rater performance with respect to a
single rating policy, employing it as a tool to assist with the identification of multiple rating
policies within a single dats set requires that rater subgroups. representing potantial rating.
policies be somehow preselected. Modiffed REXALL analysis involved two differant methods for'
predefining potential rating policy groups. o L.

P

- :

First, the possibility that a complex rating data set might be comprised of one dominant
policy and-a smaller minor policy was Jnvestigated' by 1teratively applying REXALL; {.e., by
removing the raters having a relatively high correlatfon ‘with the sample mean vector from the
original set of raters, and running REXALL on the two resulting sets of raters until stable
have been identified. This, approach assumes tnat the
sample mean vector—+s.-driven by ‘the dominant policy raters ‘and requires an arbitrary criterion
correlation point to establish potential rating policy group membership. Tables 4 and 5 contain
the distribution and pirco ccurrence of rater correlations produced by the respective sample
mean vectors. A criterion%rolation point of .30 to divide raters led to dominant po'licy

- " - l‘l 15
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" results as produced by the éxisting procedure for extracting the common rating policy (see Table

° ! 2).

agreament for all samples.

stable dominant polfcies for
~ policy groups displayed very poor 4nterrattr agreanent,

criterfon correlation point. an
equate to simi]ar rating patt
conffrming the presence o

method was a poor one for

the quostfonab]g assumptfon that similar rater correlations .
s, the resu]ts fof all samples were 1nconc1usivo with respect to
this

dealing with complex specialties,

REXALL analysis of the potential minor pelfcy groups resulted
Adjustment of the criterfon correlatfon pofnt to
all specialtfes except AFSCs 404X0 and 328XX.

fn very poor f{nterrater -
.40 produced very

absence of the dominant/m1nor policy condftion.

"A11 potentfal minor
Considering the arbitrary nature of the

In general,

Y Table 4. Frequency of Occurrence cf Rater Correlations < )
¥ {Pearson Product—nonont/gnrrelat1ons) -
Number of Raters Correlating with the Mean (Interval)
. No of 1.0~ .89~ 79~ 69~ .59~ 49~ 39~ .29~
- AFSC Raters Ry Rkk .90 .80 .70 .60 .50 (40 30 .20 \
. o — - .
- 404X0 +F .09 , 73 5 10 9 . 1 12
o/ 811X0° 120 .15 .95 3. 20 30 29 15 23
| ¥ _ 5 . :
B ‘ 328%X 148 ° .12 .95 ’ 2 22 4 46 34
| 328X0 65 .31 .98 2 21 _19‘ 7 4 0 1 1
328X1 83 .27 47 4 .20 21 9 15 7 7
672%2 149 .26 .98 30, 32 19 .— 18 19 " 20
"304X4 335 7 .98 © 15 58 93 78 7 35 48
Note: The ranges are for Pearson Product-Moment Correlatfon COeffﬁcients “(r),

between indfvidial raters andthe mean rating.
five raters who correzlate less than .7 but greater thhn or equal to u6iw1th the total
sample task mean vector. .

a2

v

and specfalty code.

<

For example, for AFSC 404X0 there are

\

>

The 1inconsistancy pf results

for all

v

other

A'seéond modfffed REXALL analysis method involved the analyses of potential rating policy i
groups comprised of raters with common background variables such as duty title, najor‘counnna,}
Previously recorded high levels of 1nterr|ter agreement for thé two soparlte*
spac1n1ties. AFSC 328X0 and AFSC 328X1, drawn from the AFSC.328XX dua] 1adder sampie, constitute/
the only interpretable success for this method.
samples rendered this approach unsuftable,
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. Table 5. 'Porcontaqo'of Occurrence of Rater Correlaticns :
' (Pearson Product-Moment Correlations)- X :
| . . Percentage of Raters
! No of . e T4 A>T D3 r<.3
i AFS@ ' Raters RN Rkk ngﬁ Doubtful Divergent
1«\ LS . - {
: Y soax0 47 ol ‘[51' | 23’ .26
» . 81Ix0 120 .15 .95 6 13 : 19
328XX - 148 BT .95 46 3 ° 23 :
. N . “ a
328X0 65 Al .98 .81 2 17
326X1 83 .27 N S TS TN ]
8722 - 149 26 ¢ .98 80 71
o
304X4 3 335 7 .98 76 0o \ 14 .
. . - Note: Percentage distribution of all REXALL rater correlatfons with
" respect to three categorfes: good raters (1;23.4); doubtfy1 raters , ,

(.4>r >.3); and divergent raters (F<.3)

.

S Cluster Anaiysis

'

o The CODAP ‘clustering programs were applied to the samples 1{in an attempt to develop new
procedures and guidelines for ~using and 1nterpret1ng existing clustering software with task

—— L+~44444f1tfor——ﬂat14444kppenﬁ1x-A——provfdes—-a~—descrﬁpt11nr—nf“—the*ﬂrrustnrinvfﬂprogrtls*"thi"sfl1lar1ty
measure (percent traiming emphasis in common), and auxf{jary CODAP programs used to {interpret: the
. clusterings. For all samples, the percent- tra1n1ng-onphas!s~o?or1:p algorithm aggregated the -
j‘ raters, who were very homoggneous with respect to the number and type {by duty) of tasks_ratod.
’ REXALL analysis of these main rater groups produced sfgnificantly higher values of Ryy and

P

higher individual rater correlations with their respective group task mean vectors than”were .

| observed with the parent sample. This indicated that thpse raters who have high overlap with one

N another on the ratings of tasks they choose to. recommend for training display a high Tevel of

! overall interrater agreement. Merging of these groups resulted in rater clusters with reduced

! Jevels of interrater agreement, . o -

N\ =

/ " Group ratfng policies differed to varying degrees {n their rank-ordering of tasks. Within-

each sample, the strongest differences (rg < .50) occurred between grdups rating virtually all o,

i
/ or many tasks across all dutfes and those “rating few tasks acros duties pf'roting tasks coifined
[ to very few dutfes.

These rating policy groups were minor 1n number and size and rcpfosont
i raters with extreme training recommendations. =~ Less prolinent policy difforcncos (_, =>. .50)
- ' occurred between groups rating closer to the sample average number of tasks rated.  Raters fn
] these groups constituted the bufk of each sample and tended to.emphasize much the same technical
j;' duties which contained a large, common core of high-training-priority tasks.
/ : . ’ ’ - )
, xy - .
\}. ""'? . . [y
4 v . " . ’
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The dual-specialty AFSC .328XX sample and the small AFSC 404X0 sample clusterings,exhibited

raters clustered .into two single-specialty groups: AFSC 328X0 or AFSC iﬂBXT Within each
single~specialty 'group, rating policy gorrelqtions are highly positive (rs > .50).  Across
specialty groups, rating policy correlations are negative. The “AFSC 404X0 clustering produced
three small rater groups which account for only 63% of the sample. ATl three group rating
po]icies demonstrate s1gn1f1can€' differences -highlighted by-Very Tlow between-rating-policy
rank-order correlations (r¢ < .50). Ungrouped raters (27%) were regarded as heterogeneous,
isoTate raters. © : :

a

A valuable feature of the CODAP systém 1is the capability to process rater background
1nforn8t10g. The CODAP DUVARS, PRTDIS, -and| PRTVAR rater data summaries in clustering (KPATH)
sequence were found to be useful a1ds for 1nterpret1ng observed REXALL fnterrater reiiability
statistics and rf%hr correlations, The PRTVAR program can be utilized to summarizg ratev
biographics in the KPATH clustering sequence to determine the extent of shared background
characteristics withir rater groups., For a singlae ﬁ1?7—samp1es‘ rate# characteristics,
such as grade, major command, primary and duty speciaity, and job title/work station (available
only far AFSCS 672X2 and 304X4), could not be discerned to have any ebvidus connection with
cluster -groups. Appljcation of discriminant analysis’to establish the extent to which background
variables predict c]ugﬁfr group membership failed to detect any meaningful,associations. In the
case of the dual-specialty (AFSC 328XX), raters clearly clustered into primary duty rating policy
groups; i.e., either AFSC328X0 or AFSC 32&X1. -

In summakby,” the CODAP clustering of traih1ng emphasis ratings produced cluster structure$
comprised of a number of rater groups with rating policy’differences which were mainly a functjon
of variation in the number .ahd type of tasks and duties raters chose to recommend for ' training.
However, four limitations a¥e-seen as majcr obstacles to accepting the training emphasis cluster
structures as a generally suitable method for identifying multiple rating policies. First, the
adjustqenf of. ratings to a percentage of a rater's total ratinc sum results in the Joss of

»
4
&8

- individual differences not observed in the otﬁer clusterings. For the AFSC 328XX sample, 89% of-

important information about the level,‘(magnitude) of assigned ratings. Second, the overall

clustering is strongly driven by overlap over all non~zero-rated tasks, which detracts from
common duty emphasis. Third, subjective decisions are-required to determine the cluster  group
boundaries. Last, the status of the considerablg number of isolate raters (5% to 20%) s an

v

—-unknown, Because—ef~fhtsef#+m1tatﬁmnr*ﬂﬂmr19nster1ng‘nf—111#ﬂfn§ emphiasis tatings s regarded

.as generating a ratér sequence 1ncorporat1ng rater subsets which are useful only as a meaningful
summary of rater characteristics and not representative of multiple rating policies.

Sinée & CODAP approach, if  successful, would offer many _operating conveniences, five
additional apprdaches were tested for making use of the c]usteriﬁg‘prograns. These techniques,
which ‘were based on assumptions not reported here, involved different treatments of the raw data
prior to input to the CODAR clustering programs., The five data treatments were as follows: (a)
direct input of the raw ratings to the OVRLAP program, bypassing the usual INPSTD percentage
conversion described in Appendix A; (b) conversion of all non-zero ratings to valué= of 1, with
all zeros left zero: (c) conversion of all pon-7eco ratings to values o 7, with all .ers ratings
ignored 1in the cluster1qg programs; (d) conversion of all ratings by adding 1, prodv-ino a 1 to
10 rating scale, with no zeros in the analysis; and (e) a conversion designed jto give higher

\\ weight to the higher raw Jatings. 1In this last conversion all original nomn=fero ratings with a

se similarity measures generated much the same fp*ustering group structure as the perce~:

tra ning emphasis clustering. The CODAP c]ustering approach was consequently discarded as a
suitable analysis technique for identifying multiple rating poiicies.

\(gl:e of X were transformed to 2%~ ], and ali zeros 1gho;gd tn the clustering. In évery cas«
t

<

Factor Ana({sis ‘ ‘ - 1

R
A Q- type principal components. factor analys!s (MAX~ FACTOR program) with- a rater by rater
correlation matrfx input (TRICOR program using ratings on a 0-9 sca]e) was appiied to each

. . 18
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‘training emphasis sample, MWith “this approaga raters weres treated as varfables Tloading on

factors (dimensions of common_varfance) which were interpreted as potential rating policies. The-
customary criterion factor Toading of .33 (approxiuately 11% of a rater's varfance accounted

for) was taken as the u1n1nun absolute value for neaningful rater contrébution to a factor rating

policy. Each factor rating policy was defined by examining "the: pattarn ‘of rater loadings in (
relation to considerlt1ons stehl as gpter background characteristics, péq/ent training emphasis

per duty allocation or the rank- ordered task ans for a factor® ratipg policy group. Thec
relative  strengths of rating policies was deterimined by comparing their respective common
var1ancesi@s proportions of total varianbe accounted for {%N). ‘ .

In ccntrast to cluster analysis, where rating policieg,arc charactaristic of rater’ groups
with mutually exclusive membership, factor analysis generates rating policies that are extarqal ’
to the rater set by determining each rater s ‘loading on each rating policy extracted. This
permits evaluation of rater performance %cross all policies. 'A further feature of this approach.

is the capability to control the number of rating policies for analysis. 'In!tially. the extent

fo which a single general factor common rating policy prevails wds investigated. By employing a \\ ?

VARIMAX rotatfon/factor building methodology, the relative utility of factor solutions consisting AN

of f{teratively fncreasing numbers .of rating nolictes was evaluated inm order to establish“ghe . \\
multiple rating poifcy structure which best characterizes the sample and also to . establish the L
reﬁationship between that structure and the {RP. - . - -

General factor so{utiodﬁ“ The general factor extracted in a“one-factor solutfon accounts for
the greatest amount )of shared varfance, within the data and 1s conceptualized as- ghe C(RP
underlying the total rater set. Analysis of the pattern of rater joadings on this factor ©
establishes the extent to which the CRP éxists within the sample. Al single-spacialty 'samples -
were found to have a factor CRP characterized by all significant loadings being unidirectional
and by an ‘adgeptable level of rater agreement. ERcept for AFSC 404X0, the common rating policy
accounted for the majority of raters, In contrast, the dual-specfalty AFSC 328XX general >factor
was comprised of bipolar sign1f1cant 1oad1ngs indicative of. two. strong spacialty-specific rating _
policies and preclusive of a CRP as the dominant policy for the total sample, Statistics and
details for this factor CRP for the s1ngle-spnc1alty samples are presented -in Table 6.

‘

TabTe 6f£ Analysis Results for the General Factor (CRP)’
for Each Specialty

% e
i . . o A - £
: Number? t Total — ' ,
AFSC Raters  Divergents Variance Rii - Rik
. \
. L | p
. 404X0 22 25 (53%) 7.6 22 .86 ¥,
. 2 . \ o —— v -
811X0 93 27 (23%) 23.5 ¢ .22 .96 PR
328X0 , 54 11 (17%) 52.1 .54 .99 -
328X1 74 9 (%) . 31.8 .32 .97 i
. . Lo . - (_} .
. 672X2 128 24 (16%) 40.5 .38 M9 D ‘.‘ .
’ 304X4 276 - ' 59 (18%) 25.5 .21 .99 _
v b B L

.

| '
TNumber of Raters aquat®s to number of loadings greater
than criterion minimum of .33 (11% of varfance).
bParentheses contain number of divergents as percentage of .
total sample. . ' L

e
k)

. - o . 15 1_5) ) . . .
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A detailed analysis of the high- ]OJ rater Tloading sequence on the single- specia]ty genera]
factors .confirmed the notfon that this factor represents the doninant theme which 11nks *the

majority of raters within the single-specialty samples. Iterative renoval of raters from @he Jow

loading end of the rank ordered general factor lpading seguence resulted 1n & steady {ncrease in

““Ry1 and  Rgg déspite decreasing sample size.’ This continial d{mprovement of interrater

v

le110b111ty is a function of the systematic’ reduction of erreor variance ahd establishes the

general factgnzﬂoading sequence as an accurate ‘distribution of rater, perfornance with respect to
the CRP. e ‘ ’ _ .
cOuparison of the REXALL high- Iow rater correlation sequence (as produced by tha sample task
mean vector) with the corresponding general factor high-low rater loading sequenca - for each
s1ngle specialty revealed a tlose’matching in rater rank-orders and correE?tion/]oeding value$

which ‘tended to virtual equivalence with Ancreasing total sample Ry, Corresponding factor CRP

and REXALL ana]ysis results are presented 1n TabIe 7. Except for AFSC 404X0, the CRP extraction_

criteria for both ana]ysis procedures 1dent1f1ed similar or 1dentical divergent rater sets.
Minor differences are diie to the retention of . a ‘few REXALL doubtful raters (.30 <r< .40) the
inclusion {or exxfusion) of whom can be demonstrated to generate negligible perturbations in the
rating policy task mean rank-order. For these five -single-specialty samples, the REXALL grand

. . task mean vector. performed adequately as a standard™ for determining the reiltive worth of all

raters with respect to,the CRP. Large discrepancies between the factor and REXALL analyses
statistics for AFSC 404X0 were caused by the relattveiy large nusber of divergent raters (53%)

‘who did not {dentify ‘significantly with the speciaity CRP. . Consequently, the sample task mean
Jvector produced a REXALL rater correlation- sequence which fiid not reflect 'the relative worth of

raters with respect te the CRP. For this type of complex sample, routing RE?ALL analysis

procedures are {nappropriate, - - L z .
Table 7. Comparison of General Factor (CRP) ard Second Iteration .
. ' Defetfon Statistics for Each Specialty ] T
4
Number of Raters . | R11 oo Rk ’ % Deleted
AFSC Factor REXALL Factor REXALL Factor ~ REXALL Factor 9’REXQLL
% ' i
o . : - . v
404%0 | 22 34 - .22 .14 .86 .85 "53 28
‘ . § . .
o \“ » . _ a ) !
81ixo0 -, 93 95 .22 .21 .96 " .96 23 21
\\ A ’
328X0‘. \ 54 54 . 254 B4, .99 .99 17 17
TUTUUTTIZBXT TR T T8 .32 320 T ez Q97 oo
4 w )
Ceraxe 13 127 .38 .37 99 T .99 16 15/
sougg | 27>\ 283 .21 20 . .99 \pe 18 6
o \ : ‘ v .

Note. Ryt .and Rkk are for Number of Raters surv1v1ng de]etfon‘ {.e., genersl
factor CRP comprised of raters with Joadings =.33 and REXALL resu]ts for raters with
correlations >,30 after two de]et1on passes,
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Although fugtor' analysis was intended primarily to deal with the tdentification of multiple
rating policies, the finformatfon conveyed by ™ the one-factor solutfon, together with the
Factor/REXALL analyses comparisons, permits modification of the -origfnal REXALL CRP extraction
criterfa described in Section 1 of this report. In gemeral terms, these findings demonstrate
that for single-specialty samples, the reliable CRP fis derived via REXALL analysis when a _level
of Ryy =t.20 and Ryg = .90 {s attained by the successive deletion of sets-of divergent raters
(r < .30), providing Rq] fncreases with each deletion pass and no wore than 25% to 30% of the
sample {s deTeted. Allowing for the deletfon of this maximum number of divergent raters and
taking fnto accout the Ryp stability/sample size findings, ft was found that a minimum sample .
size of 55 raters was required to attain minfmum acceptable fnterrater agreement. For smaller
;llphs 31c€ated by rater av\a‘ﬂap'ﬂity, Ry1 ==.20 and Ryy = .80 wo'ul_d" be acceptable.

. ;(otated. factor solutions. The VARINMAX rotatfon redistributes rater varfance tn an attempt to .
isoTate the number of discrete rating policies that best characterizes the data in a meaningful
trzining sense. Theoretically, a principal conponen‘ts analysis-requires as many factors (rating
policies) as there are varfables (raters). The analysis produces them {in order of decreasing -
proportions -of total variance acc'ountedﬁfgr;,} However, it {is obvious that the number of useful
policies must be considerably less than the number of raters. The factor-building approach,
whereby an 1terat1;e1y increasing number of factors are extr'agted and rotated, starting with the
two-factor solutfon, fs based on the belvef that, if significant multiple rating policies with
potential training applicatfon exist, they should be re}resented by those inftial factors which
account fer a high percentage of the total v;rinﬁ (¥N) after rotation. Ideally, these factor

rater groups would (a) display mutually exclusfve elbérship, (b) account for most raters (with
loadings °"greater than the criterfon minimum of \ 3), and (c) espouse significantly different
rating policies (rg < .50). - More specifically, the analysis {s truncated at that optimal
utility point beyond which factors are dropped for interpretivenpurposes because they (a) consist
of - few or no significant lg_adings, (b) account for relatively small amounts of variance, (c)
provide no further gafns with respect to.‘increasing the mutual exclusfve membership of prior main

factors, and (d) demonstrate no potential training Application'.

E

Application ‘of the VARIMAX _rotatfon/factor-bhiIding technique to all .samples didegtifted
differsant rating policies (rg < .50) in two 1instances: the complex -singlie specfalty, AFSC
404X0, and the dual-specialty sample, AFSC 328XX. 'For all other samples, the rotated solution
anaiyses reinforced the CRP as the dominant rating policy by 1identifying two or, three main
tnternal rating themes as minor Varfations of the CRP. . . _

The three-factor solutfon for AFSC 404X0 appeared to be optimal. _Factor grou;;’ membership vas
mutually exclusive and accounted for 80% of the sample, Divergent raters who were not accounted
for did not share significant varfance beyond the threle-factor solutfor. Statistics for the

__single- and three-factor solutions, together with detafls for the associated rating policies, are,

-

provided in Table 8, Pairwisrcorrglation corfficients (Spearman’s r¢) among the three factors
(3F1, 3F2,_and 3F3) were Tow: 3F1/3F2 had vg = 103, 3F1/3F3 had rg = 074, and 3F2/3F3 had
wg = .305. %ese values indicate 'sjgnific:nt high-priority task/duty- differences (see “Table
8). The rater “policy groups were fdentiffed by the predominant duties they performed: (a)
photographic processing and .support equipment, (P) camera and audfovisual maintenance, and’ (c)
camera maintenance, \“.‘f"n summary, the GAFSC 404X0° sample {s comprised of three discrete and
significantly different rating policties; one of which duplfcates a very weak CRP. When combined,
these competing multiple policies render ghe'tota‘l sample complex and unsuitable for REXALL
analysis. Detatls of the three-factor solution for AFSC 404X0 are given fn Table 9.

. » '_fb
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Jable 8, Generqi and Rated Factor Statistics for AFSC 404X0

' No. of H‘gh- .
- Factor No. of % Total Priority  No. of High Pricrity Tasks by Duty

Solution Group Raters Varjance R;; Ry, Tasks E F G *H I J K L M
. \
General : .
Factor CRP 22 17 .6 .22 .86 139° 11 35 56 24 0, 0 0 "0 13
SFX 16 16.8 .32 91 148 17 34 64 29 0 0 0 0 10 °
Rotated - : N
Factors 3F2 ’13 10,9 .22 .78 130 9 8 9 6 41 6 15 20 6
- IF3 9 9.7 f03' .23 40 7 1 0 0 20 8 4 0 0

[

Notes: Factor group membership s determined by the /number of loadings greater than or -
equal to the criterion minimum of .33. Group rating policies are described in terms of duty
emphases associated with high training priority tasks Jdentified by the FACPRT program.
High-priority tasks are defined as those tasks with a mean rating greater than or equal to one
standard deviation above the mean of task means. The fréquency distributions of rating policy

" task means revealed that, complementary to thefr respective high-priority tasks, GRP 3F1 and GRP
3F2 assign zero-to-Tow training emphasis to approximately 80% of all tasks whereas GRP 3F3
allocates an average to above-average training emphasis to 95% of all tasks. e .

Table 9. Rotated Factor Solution for AFSC 4C4X0

Factor Number o ‘
Group Raters R11 * Rgk . Rating Policy
. ‘ | '
IF1 '7 16 .32 '.91 Photograph?c Processing and Support Equipment
3F2 ’ 13 C .33 .78 Camera and Audfovisual Maintenance

b

. \\ IR3 9 203 | .23 Camera Maintenance - ///4“\\\\» i%?’
. . B - ) " . 2]
- - g o !

.

Details for the optimal three-factor so]ution for the dual- -specialty ArsC 328XX sample are
presanted in Table 10. The two main factor groups. 3F1 and 3F2, egtablish two uniquely different
specialty-specific rating policies virtually identical to those extracted via the separate
analysis of the two component specialties. Group 3F3 consists of ratersywho, by rating across
all duties, formulate a minor CRP for the total sample. The mutual exclusivity of factor group
membership and the Tow rank-order correlations between the rating policies they represent, render

“the‘totalAsample complex and unsuitable for REXALL analysis. The ro values for the comparisons
were 3F1/3F2, re = -.344; 3F1/3F3, ro = -.088; and 3F2/3F3, rg = .482.

The rotated soiutions for .the remaining five single-specialty samples share common features
which disqualify the component factors as meaningful multiple ratingfyoliciesa Each sample ‘iIs

.

[
. .
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comprised of rating policiss that are minor varfations in the CRP. .This ts evidenced by (&) high
1nter-pd11éy rank-order correlations, rg > .50, (b) rank-order correlatfons with the CRP 451 the
range of .70 to .99, (c) non-mutually exclusfve membership, (d) high training priority tasks

“which are largely accounted for by the CRP high trafning priority tasks, and (e) "rater

memberships which are subsets -of the CRP membership. These five single specialties ‘are
appropriately classified as simple or non-complex in that the REXALL CRP relfably subsumes the
competing component rating policies, r

@

Table 10, Rotated Factor Solutfon for AFSC 326XX

S

a8 | e . ®

Factor Number ) ' .
Group Raters R1y R11 ) o . Rggigﬁ'Pol1cy
_ 31 54 » .56 .99 AFSC 328X0 CRP (ncl. one 328X1) ‘ .
IF2 n .33 .97 " AFSC 328X1 CRP (fncl, two 328X0)
3F3 16 .28 .86 AFSC 328XX CRP {eleven 328X1 and five 328Xb) o
) \ IT1. APPLICATIONS .

- :
.

1. REXALL analysis incorporating the new cfr sxtraction cFiteria §s appropriate for
establishing the overall recqmmended trafining priorfty for a sing]e-spec1é1ty sample. The REXALL
configuratfon of a single-specfaity sample likely to ‘contain a relfable CRP {s one with the
following characteristics: K ‘

N - ' J . {?’, . N ] -
a.. Single-rater refiability, Ry; > .15. )

b. | Approximately 65%v(or more) of raters with cogrelatiohs, r> 40, \LJ“

»
. t

c. Some rater correlations, r > .70,

. °

2. REXALL rater correlation guidelines for Ee;a1n1ng or rejecting raters as being reliable’

or divergent with respect to fhg CRP are as follows: L& . .
¢ a. If r > .40, relfable rater; retain. ' ) N

b. If ,30< r < .40, doubtful rater; analyze rating pattern befbre. retaining or
rejecting. : .
C. If r < ,30 and/or ﬁfvalue < 3,0; divergent rater; reject. ' -
. < A ) ’ . .
. 3. Rating pattern analysis to support the retentfon or rejection of doubtful raters
copsists of evaluating the extent to which the following tndividual rater characteristics diverge
fzgm‘the majority rating pattern: ' e .

.

A

[

a., Total number of non-zero responses,

b. Mean rating and standard deviatfon on the 1 to § scale.

a

o
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C. Distribution of non-zero ratihgs on the 1 to39 scale. -

d. Distribution of non-zero ratings across duty areas.

e.d Distribution of percentage training emphasis across duty areag.

These rater characteristics are avatlable fron the CODAP PRTDIS (for 3a, 3b and 3c) and DUVARS
{for 3d and 3e) programs. Rater sequencing ‘can be n normal numeric input order or KPATH order.
The Tltter sequence, which - requfres additional computing via- the CODAP c!ustering programs

40V§RLAP, GROUP, and KPATH), separates the rater sample into subgroups of raters with highly

similar ratingjpatterns and isolates raters with diverging rating patterns.
) - ¢ .

4. Applications of these criteria and guidelines would ensure extraction of a relfable CRP

(if it exists) with a single-rater: reliability Rqq > .20. The interrater reltability for the
final set of CRP raters (Ry ) will depend on the number of good raters surviving deletion. To
maximize attainment of Ryy = .90, a minimum safe sample size of N = 55 1s desirables For.

smalTer samples, ap Rkk > .80 1s acceptable.

5. Principal components factor ana]ysis 1s appropriate for the analysis of complex sina]e
specialties which fail to attatn acceptable interrater agreement with REXALL analysis. using the
new CRP extraction criteria and for multi-ladder survey data with a high potential for
specialty-aligned multiple rating policies.. The number and type (unidirectiona] or bipolar) of
significant loadings on.the one general factor solution will define the extent to which a CRP
exists for a sample. App]icatioh/pf the VARIMAX rotation/factor-building analysis technique will
dotermine the extent to which competing multiple rating policies exist within the sample. -

6. In seeking a multiple factor solution, factor extraction and rotation should be stopped

* when the factors identified are found to satisfy the following guidelines:

a. High proportiqn of total variance accounted for.

b. Most raters are accounted for (loadings > .33) while remaining divergent raters
(loadings < .33) are few and not included within the main factor structure.

c. . Results remain re]abi&eiy stable upon further egtraction.

d. The po]icies found appear reasonaB]e, witg potential for generating .coherent
training strateg1es.

7. The verecity of a rotated solut!on reflecting 1ntended rater tratning reconmendationsris
directly proportiona] -to the -level of single-rater reTjabfT{ty {Ry7) within each po:icy and to
the extent that interpretable differentiation exists between factor policy/groups in terms~of the
following: ©

a. Mutually exclusive group membership. b ,
b. ‘Rank-order cprre]ations (:5 < «50). i -
c. High training priority tasks. .

7
d. Common background vartables.

20



. . IV. CONCLUSIONS
¥ 1: Factor analyses of the six single-specialty training emphasis samples in this report;
although uncovering more tpan one rating polity in each case, have demonstrated them to be less
“complex" than anticipated. For five of these specialties, there was no practical difference
(rg .50) between the rat122\5211c1es. , '
N ‘ ,
: ~ ) . .

2. -REXALL analysis employing the new CRP extraction cviteria 1s adequate for CR? including
. all raters (1deal) and for CRP with divergency less than 25% (e.g., AFSCs 328X0, 328X1, 81ixo,
{ . 672X2 and 304X4). Wi

0

3.  REXALL analysis 1s€1ﬁadequate for }hqpfollowing sample types: (d) two or more competing
rating policies (e.g., AFSC %04X0), (b) no main policies, and {c) multi-Tadder surveys (e.g.,
AFSC 32BXX). : '

v

. 4, Modified REXALL analysis and> CODAP cluster analysis (normal or experimental types) are
not adequate for 1dent1§y1ng multiple rating policies. )

¢

fy

5. The CODAP auxiliary summary programs (DUYARS, PRTDIS, PRTVAR, and FACPRT) have high
utility for interpretation of REXALL and factor analyses. , .

6. Principal components factor analysis has a hifgh utility for identifying the CRP and
multiple rating policies. .

x
\\J .
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APPENDIX A: CODAP CLUSTERING DESCRIPTION

The main cluster ,ng programs are INPSTD, OVRLAP, GROYP, and DIAGRM. Initfally INPSTD adjusts
each rater's task ratings (0 to 9 scale) to a percentage of the sum of that raters t aining
emphasis ratings, %TE. This adjustment standardizes sll raters to a common mean of 100/NTASK.
(NTASK 1is the total number of tasks 4n the inventory.) The OVRLAP program establisiies 2
rater-by-rater similarity matrix using percent training emphasis in common (sum of linear overlap
on corresponding tasks) as the measure of similarity. This matrix fis collapsed by the GROYP
program to form groups of raters with similar. rating patt\ﬂns. Each pair of raters or rater
groups which merge_during the grouping is given a contiguous block of (KBATH) sequence numbers.
The hierarchical relatfonship betweén raters/groups can be graphicnﬂy displayed via the DIAGRM
program. A valuable CODAP feature {s the set of auxiliary programs that can be utilized to
report rater and group data summaries. Raters’ ‘training emphases, in terms of number of tasks
rated {non-zero)} per duty category and percentage of training emphasis per duty, are summarized
in the DUVARS program printout. Rating patterns are summarized in the PRTDIS program printout
which details each rater's performance on the 1 to 9 scale in terms of total number of tasks
rated and mean, standard deviation and distribution of ratings. These summaries are especially
relevant to group structure considerations when raters are 1isted in KPATH sequence. Analysis of
the PRTVAR program output allows determination of the, extent to which biogr;phicll and computed
variables are shared by rater groups. For any se!ected cluster group,’ the JOBGRP program
computes the percent training emphasis per duty summary as a general description of the group
rating policy. Task-level differences between group rat1ng poHcies n be Mgh“thted by the
comparison of task means across groups using the FACPRT program. Rank ;zder correlations between
group task mean vectors, using the FACCOR program, test for rating policy differences.

°

T

“U.8. GéVEBNMENT PRINTING OFFICE: 1985 569 053 20014

R 23 26




